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SYSTEM FOR PRODUCING BEVERAGES 

This application claims priority under 35 U.S.C. §l 19(e) to 
US. Provisional Application Ser. No. 60/775,984, ?led Dec. 
21, 2005, Which is expressly incorporated by reference 
herein. 

BACKGROUND 

The present disclosure relates to a system for producing 
beverages Which includes controllably dispensing Water from 
the system for use in breWing. The Water enters the system 
through a pressurized line Which includes at least a control 
lable inlet valve. 
A variety of breWing devices have been developed and 

employ a variety of methods and apparatus to introduce Water 
to a heating system and to dispense Water from the heating 
system. For example, one form of breWer includes a rapid 
heating chamber in Which unheated Water is introduced into 
the rapid heating chamber Where upon it is rapidly heated and 
dispensed over ground coffee for producing a breWed bever 
age. 

Another form of breWing system includes a reservoir for 
retaining a quantity of heated Water Which is maintained 
generally at a heated temperature or Within a temperature 
range for use in breWing on demand. In one embodiment of 
this “on demand breWing system”, Water is introduced into a 
basin Which is positioned above the heated Water reservoir 
and communicates With the heated Water reservoir. Water 
?oWs under force of gravity from the reservoir into the heated 
Water reservoir. Generally, the Water is introduced in the 
bottom of the reservoir Where it might otherWise settle due to 
the temperature differential. Generally, When Water is intro 
duced into the heated Water reservoir it displaces a quantity of 
heated Water Which is then dispensed through an outlet, a 
dispensing or spray line onto ground coffee for producing a 
breWed coffee beverage. The How of Water into and out of the 
heated Water reservoir is controlled by the volume and gravity 
or head pressure of the Water in the basin. 

Another embodiment of the breWing device incorporates 
the heated Water reservoir as described above and a pressur 
ized inlet line. The pressurized inlet line introduces Water 
directly into the heated Water reservoir Whereupon it pres sur 
izes or displaces Water from the reservoir. An outlet line 
extending from the reservoir to a quantity of ground coffee is 
used to dispense Water over the ground coffee. In order to 
control the dispensing of Water over the ground coffee a 
controllable dispensing valve is provided on the outlet line. 
The control valve on the outlet line reduces or prevents drip 
ping of Water Which might otherWise be caused as a result of 
the thermal expansion When heating the unheated Water 
Which Was introduced into the reservoir during the breW 
cycle. 

It may be desirable to provide a system Which is attached to 
a pressurized line or “plumbed” into a pressurized Water line. 
This is desirable in settings so as to avoid having to manually 
dispense a quantity of Water and pour it into a basin such as 
described above. It is useful to have a plumbed Water connec 
tion in settings such as institutional settings, o?ice coffee 
service settings and other environments such as cafeterias to 
alloW an operator to load the machine With coffee, press a 
button to start a breWing process and obtain fresh breWed 
coffee. A system attached to a pressurized line may also 
incorporate a basin as described above. The basin may be 
used as an option to the pressurized Water line or in combi 
nation With the pressurized Water line. In the combined 
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2 
embodiment the pressurized line may dispense Water into the 
basin for dispensing into the heated Water reservoir. 
One of the issues associated With a pressurized system is 

that it requires the controllable outlet valve as described 
above. The controllable outlet valve, While performing Well 
under most circumstances, requires additional Work in order 
to address issues associated With lime buildup in the outlet 
line. In this regard, lime or other mineral deposits tend to 
accumulate or accrete on the inside of the heated Water sys 
tem. This action and accumulation tends to be accelerated in 
heated areas of the system and lines transporting hot Water 
such as the outlet tube. While this material can be removed, it 
may tend to clog and otherWise interfere With the operation of 
the outlet valve. Additionally, the outlet line can only be easily 
cleaned from the spray head or outlet nozzle up to the con 
trollable valve because the controllable valve Will not accept 
a cleaning device such as a spring or other cleaning coil or 
brush. As such, in these prior art devices, it is more dif?cult 
and time consuming to remove lime or other mineral deposits 
in the heated Water system. 

Additional features and embodiments Will become appar 
ent to those skilled in the art upon consideration of the fol 
loWing detailed description of draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present disclosure Will be described hereafter With 
reference to the attached draWings Which are given as a non 
limiting example only, in Which: 

FIG. 1 is a diagramatic side elevational vieW of a pour over 
breWing system; 

FIG. 2 is a diagramatic side elevational vieW of a pressur 
ized incoming Water line and head pres sure system as used for 
breWing; 

FIG. 3 is a diagramatic representation of a controllable 
volume pressurized inlet line system as described in the 
present disclosure; 

FIG. 4 is a diagramatic illustration of the breWing system as 
described herein; and 

FIG. 5 is a diagrammatic illustration of another embodi 
ment of the breWing system described herein, similar to that 
as shoWn in FIG. 4. 

The exempli?cation set out herein illustrates embodiments 
of the disclosure that is not to be construed as limiting the 
scope of the disclosure in any manner. 

DETAILED DESCRIPTION 

While the present disclosure may be susceptible to 
embodiment in different forms, there is shoWn in the draW 
ings, and herein Will be described in detail, embodiments With 
the understanding that the present description is to be consid 
ered an exempli?cation of the principles of the disclosure and 
is not intended to be exhaustive or to limit the disclosure to the 
details of construction and the arrangements of components 
set forth in the folloWing description and illustrated in the 
draWings. 

FIGS. 1 through 4 provide a variety of diagramatic illus 
trations relating to the present disclosure. All these illustra 
tions are intended for use With a heated Water system and 
more particularly may be used With a heated Water system 
Which is used for producing a breWed beverage. It should be 
understood that the present disclosure is not limited to the 
system, but is intended to be broadly interpreted to include all 
applications such as described in detail herein and Which 
might be developed based on the disclosure provided herein. 
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While the term “heated” may be used throughout this dis 
closure, the term is to be broadly interpreted to include all 
forms of Water or dilution liquid of any temperature, gener 
ally in Which the Water has been heated. The term heated 
includes the term “hot” such that one might consider the Water 
to be hot based on the numerical temperature. Generally, the 
temperature of the Water is beloW or at the relevant boiling 
temperature (212 degrees F at sea level) above Which the 
Water Will generally transform to steam. The term heated is 
used to distinguish from the term unheated such that unheated 
Water is generally introduced into the reservoir during the 
breWing cycle. In or near the reservoir the Water is heated 
resulting in heated Water. 

Terms including beverage, breWed, breWing, and breWed 
beverage as may be used herein are intended to be broadly 
de?ned as including, but not limited to the breWing or making 
of tea, coffee and any other beverages or food substances that 
Will bene?t from the present disclosure. This broad interpre 
tation is also intended to include, but be limited to, any pro 
cess of dispensing, infusing, steeping, reconstituting, dilut 
ing, dissolving, saturating or passing a liquid through or 
otherWise mixing or combining a beverage substance With a 
liquid such as Water Without limitation to the temperature of 
such liquid unless speci?ed. This broad interpretation is also 
intended to include, but is not limited to beverage substances 
such as ground coffee, tea, liquid beverage concentrate, poW 
dered beverage concentrate, ?aked, granular, freeZe-dried or 
other forms of materials including liquid, gel, crystal or other 
form of beverage or food materials to obtain a desired bever 
age or food product. This broad interpretation is intended to 
include, Without limitation, at least funnel and ?lter-type, 
packet or pouch-type, pod-type or other prepackaged or 
unpackaged forms of retaining and breWing a beverage or 
making of a food product. The terms heated Water may be 
interpreted as hot Water, and generally refers to adding energy 
to Water to heat the Water above ambient temperature. 

The disclosure of PCT Application No. US05/ 3 6386, ?led 
Oct. 8, 2005 and assigned to the assignee of this application, 
is incorporated herein by reference. The prior application 
cited above generally employs a passive system to accommo 
date a volume of Water Which expands in the system as the 
result of heating as described beloW. The present invention 
employs a more active system Which accommodates a vol 
ume of Water Which expands in the system as the result of 
heating. 
As shoWn in FIG. 1, a heated Water reservoir 20 de?nes a 

volume of Water 22 Which is retained therein. The reservoir 20 
is de?ned by a Wall 24 including a top 26 and a bottom 28. 
Other various forms of the reservoir may be developed and 
are completely considered to be included Within the scope of 
this disclosure. In the embodiment as shoWn, a heating ele 
ment 30 is provided to heat the Water 22 retained in the 
reservoir 20. In the embodiment in FIG. 1, a ?ll basin 32 is 
provided in the location generally above the reservoir 20. A 
?ll tube 34 communicates With the basin 32 and extends 
doWnWardly into and communicates With the internal volume 
of the reservoir 20. In this manner, Water can be introduced 
into the basin 32 and How under force of gravity through the 
?ll tube into the reservoir 20. Water ?oWs through the ?ll tube 
to a location in the loWer portion 36 of the reservoir 20 so as 
to position the unheated Water generally in close proximity to 
the heating element 30. It should be noted that the heating 
element 30 may take many different forms and con?gurations 
and the heating element 30 shoWn herein, is only provided by 
Way of background. The heating element 30 may be in the 
reservoir, outside of the reservoir, or otherWise positioned to 
provide energy to the Water in the reservoir. It is envisioned 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

4 
that any form of heating element providing heat or other 
energy, directly or indirectly, to the Water 22 contained in the 
reservoir 20 is fully Within the scope of the present disclosure. 
Any form of device Which transfers energy to the Water in the 
reservoir is considered to be Within the scope of the this 
disclosure. The device Which transfers the energy may be 
active or passive and may use any form of energy to heat the 
Water in the reservoir. 
As shoWn in FIG. 1, the basin 32 receives Water from a 

pressurized inlet line 40. FloW of Water into the line 40 is 
controlled by a controllable valve 42 coupled to a controller 
43. A temperature sensor 45 is also coupled to the controller, 
along With the heating element 30 to controllably heat the 
Water in the reservoir. It is anticipated that one of ordinary 
skill in the relevant art Will be knoWledgeable about the con 
trolled heating to Water in the reservoir and Will be able to 
provide many forms of control for the heating element 30 and 
be fully Within the scope of this disclosure. As such, inlet 
Water 44 ?oWs through the inlet tube under control of the 
controllable valve 42. Water is alloWed to How into the ?ll 
basin 32 for a predetermined period of time. As Water accu 
mulates in the ?ll basin and drains through the ?ll tube 34, it 
?oWs into the loWer portion 36 of the reservoir 20. The cooler 
Water raises or displaces the hot Water toWards the upper 
portion of the reservoir 46 Whereupon it Will reach outlet line 
48. Upon reaching the opening of the outlet line 48 positioned 
in the reservoir, Water Will ?oW into the outlet line and drain 
to the spray head 50 establishing a siphon action. The driving 
action to move Water out of the tank is gravity and siphon 
action. Water 52 ?oWs out of the spray head and into a coffee 
breWing device or other device for appropriate use as Will be 
described in greater detail beloW. The Water from the spray 
head 50 can ?oW into a breWing substance retaining device or, 
as illustrated, a funnel 54 positioned there beloW for mixing 
With coffee retained therein and producing a breWed beverage 
56 for dispensing into a carafe 58. This additional disclosure 
is provided in greater detail With regard to the discussion of 
the embodiment of FIG. 3. 

While the disclosure shoWs an illustration of a breWer as 
described above, it is intended and understood that the term 
breWer is to be broadly interpreted to include breWers of any 
con?guration including that as shoWn as Well as, by Way of 
example but not limitation, single cup or pod breWers. Pod 
breWers are breWers Which retain a pod or prepackaged bev 
erage product and deliver to or force Water through the pod to 
breW a beverage. Many pod breWers produce one or tWo cups 
of beverage instead of 4-12 cups as is produced by many other 
breWers. Pod breWers may be con?gured consistent With the 
teachings of this disclosure to be connected to a pressurized 
Water line and provide line pressure breWing. The teachings 
of this disclosure are intended to be broadly interpreted and 
applied to a variety of breWer siZes, styles and con?gurations 
consistent With the principals disclosed herein. 

In a similar system as shoWn in FIG. 2, Water 44 is intro 
duced into an inlet line 40 for introduction into the reservoir 
20. The heating element 3 0, coupled to the controller 43, heats 
Water introduced into the loWer portion 36 of the reservoir 20. 
The inlet line 40 and How of Water into the reservoir 20 is 
controlled by the controllable valve 42 coupled to the con 
troller 43. While the inlet line 40 is shoWn in the bottom of the 
reservoir it is anticipated that the line may introduce Water at 
any one of many locations relative to the reservoir. As Water 
?oWs into the reservoir 20 head pressure 60 develops in the 
upper portion 46 of the reservoir 20. The head pressure 60 
helps to maintain a constant How of Water out of the reservoir 
20. The space 61 above the surface of the Water in reservoir 20 
is vented to the atmosphere by vent line 63. The driving action 
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to move Water out of the tank is gravity. Water How is con 
trolled by the controllable outlet solenoid 62, coupled to the 
controller 43, Which is positioned along the outlet line 48 
generally betWeen the reservoir 20 and the spray head 50. In 
this system pressure is provided by the head pressure 60 and 
controllably operated by the controllable outlet solenoid 
valve 62. 
As noted above, one of the problems With this type of 

system is that lime or other minerals tend to deposit in the 
outlet line 48. This may be exacerbated by the outlet line 48 
being a heater Water line, Which tends to increase the rate of 
mineral accretion. Cleaning of the outlet line 48 is generally 
only practical in an easy ef?cient manner by removal of the 
spray head 50 and mechanically cleaning of the outlet line 48 
for the length 64 betWeen the spray head 50 and the control 
lable outlet solenoid 62. In this regard lime may tend to 
accumulate in the upper portion of the outlet line 48 betWeen 
the outlet valve 62 and the reservoir 20, as Well as in the valve 
62. 

Turning noW to FIGS. 3 and 4, a breWing system 10 is 
provided Which uses inlet line pressure and includes a reser 
voir 90 for accommodating expansion of Water as it heats 
Within the heated Water reservoir 20. As shoWn in FIG. 3, the 
diagramatic representation of a device embodying the general 
principles of this disclosure is shoWn. In FIG. 3 the breWer 80 
includes a heated Water reservoir 20 as described herein. The 
heated Water reservoir 20 receives Water through the inlet line 
40. Water is dispensed from the heated Water reservoir 20 
through the outlet line 48 Which communicates With the spray 
head 50 as described herein. The system 10 as disclosed is 
generally a closed system as shoWn in FIG. 4 such that Water 
enters the system and exits the system in a flow path Which is 
generally closed to the atmosphere. The only location in 
Which atmosphere may contact the system is at the outlet line 
48 Where it communicates With the internal volume of the 
reservoir 20. 
As shoWn, the system receives Water through the inlet line 

40. Water ?oWs through the inlet line 40 and past a How 
regulator 82. The How regulator 82 communicates With the 
inlet solenoid valve 42. The How regulator 82 may be inte 
grated into solenoid 42 or provided as a separate component. 
The inlet solenoid valve 42 is coupled to or otherWise com 
municates With a controller 84. Water continues to How 
through the inlet line 40 to the thermal expansion system 86. 
The thermal expansion system 86 includes a venturi device 88 
and an expansion chamber 90. The expansion chamber 90 
communicates through passage 92 With the venturi device 88 
Which in turn communicates With the inlet line 40 positioned 
betWeen the venturi device 88 and the reservoir 20. Water is 
introduced into the loWer portion 36 of the reservoir 20. The 
heating element 30 is provided and it is coupled to or other 
Wise communicates With the controller 84 for controllable 
heating of the Water 22 retained in the reservoir 20. A tem 
perature probe 94 is positioned or is otherWise associated 
With the reservoir 20 to detect the temperature of Water 22 
retained in the reservoir. The probe 94 is coupled to or other 
Wise communicates With the controller 84. The probe 94 may 
be positioned internal or external to the reservoir 20. It is 
envisioned that all variations of the heating element 30, tem 
perature probe 94 and other components described herein are 
fully included Within the scope of this disclosure. 
A control panel 96 is provided Which may include one or 

more control devices, components, input and/ or output 
devices or sWitches 98 and may have one or more displays 
100. The control panel or control device 96 is coupled to or 
otherWise communicates With the controller 84. As described 
above, reference to being coupled to or communicating With 
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the controller 84 envisions all forms of association With the 
controller 84. In this regard, the lines connecting the devices 
to the controller 84 de?ne communication paths Which may 
be hard Wired, ?ber optic, optical, Wireless transmissions 
including RF and other forms of Wireless transmissions and 
any other form of communication path Which links these 
devices to the controller 84 and the controller 84 to the 
devices Where appropriate. 

Turning noW, primarily to FIG. 5, and With further refer 
ence to FIG. 3, a breWing system 1011 is shoWn in FIG. 5 Which 
uses inlet line pressure and includes a reservoir 90a for 
accommodating expansion of Water as it heats Within the 
heated Water reservoir 20. As shoWn in FIG. 5, the diagram 
matic representation of a device embodying the general prin 
ciples of this additional embodiment is shoWn. In FIG. 5 the 
breWer 1011 includes a heated Water reservoir 20 as described 
herein. The heated Water reservoir 20 receives Water through 
the inlet line 40. Water is dispensed from the heated Water 
reservoir 20 through the outlet line 48 Which communicates 
With the spray head 50 as described herein. The system 1011 is 
generally a closed system such that Water enters the system 
and exits the system in a How path Which is generally closed 
to the atmosphere. The only location in Which atmosphere 
may contact the system is at the outlet line 48 Where it com 
municates With the internal volume of the reservoir 20. 
As shoWn, the system receives Water through the inlet line 

40. Water ?oWs through the inlet line 40 and past a How 
regulator 82. The How regulator 82 communicates With the 
inlet solenoid valve 42. The How regulator 82 may be inte 
grated into solenoid 42 or provided as a separate component. 
The inlet solenoid valve 42 is coupled to or otherWise com 
municates With a controller 84. Water continues to flow 
through the inlet line 40 to a thermal expansion system 86a. 
The thermal expansion system 8611 includes an expansion 

chamber 90a and an active expansion device 91 coupled to the 
controller 84. The expansion chamber 90a communicates 
throughpassage 92 With the inlet line 40 at a positionbetWeen 
the control valve 42 and the reservoir 20. Water is generally 
introduced into the loWer portion 36 of the reservoir 20. The 
thermal expansion system 8611 differs from the system 86 
described above in that it is active Whereas the other system 
86 is generally passive. The system 86 is active in it control 
lably creates an expansion volume Whereas the system 86 
responsively creates an expansion volume. Generally, the 
system 86 includes an expandable device or structure Which 
expands and contracts in response to the pressure of expan 
sion Water, as described herein. The system 8611 of the 
embodiment of FIG. 5 is controlled to create an expansion 
volume into Which Water can expand or draWn to compensate 
for expansion. 
The active expansion device 91 is in the form of a device 

including but not limited to, a piston chamber, belloWs, a 
controllable pressuriZed chamber, a pump controlled cham 
ber, a controllably expandable bladder, or any other form of 
device Which can be acted on to create an expansion space or 
otherWise draW Water from the system to accommodate 
expansion Water created during the heating of Water (gener 
ally unheated) Which is added to the reservoir 20. In the piston 
chamber embodiment, a piston is retained in communication 
With the inlet line 40 to draW Water into the piston chamber 
thereby reducing the volume of Water in the reservoir and 
providing more room for Water to expand in the reservoir. 
Similarly, a mechanically operated belloWs embodiment can 
be operated to draW Water from the reservoir. A separate 
chamber or expansion reservoir 9011 may include a control 
lable valve and an evacuation pump to controllably create a 
vacuum in the chamber to draW Water from the inlet line into 
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the chamber having the same result as noted above. All of the 
mentioned variations on this embodiment actively create a 
space, volume or otherWise draW Water from the reservoir or 
inlet line to accommodate expansion Water. The expansion or 
retained Water may be held for return to the system on the next 
breW cycle or may be drained from the system. 

The controller 84 may be programmed or otherWise con 
trolled to operate the expansion device 91. The expansion 
device 91 may be operated at the start of a breW cycle or at any 
time Which provides the desired results for the expansion 
Water. The expansion device 91 may be controlled in response 
expansion of the Water in the reservoir so that the expansion is 
based on a measurable characteristic of the reservoir Water. 
Alternatively, the expansion device 91 may be operated a 
?xed amount to create a prede?ned volume into Which Water 
may expand or may draW a predetermined amount of Water 
form the reservoir. If the expansion device 91 is operated in 
response to a characteristic, the control may be based on the 
temperature of the Water, the level of the Water, the pres sure of 
the Water or any other measurable characteristic of the Water 
in the reservoir. Also, these characteristics may be used to 
approximate or extrapolate the need to provide expansion 
volume or space based on an expansion model. 

In use, before a brewing cycle is activated, a funnel or other 
form of beverage breWing device holder 54 is positioned 
proximate to the spray head 50 to receive Water therein. 
Typically a breWing substance or reconstituting substance as 
broadly de?ned herein is provided in association With the 
funnel or holder 54. Alternatively, the device can produce hot 
Water on command for dispensing into a cup or larger con 
tainer as appropriate. Regardless of the system in Which the 
device is used, a control device such as a device on the control 
panel 96 may be used to communicate to the controller 84 to 
initiate a breWing or dispensing cycle. Upon activation of the 
control device 96, the controller 84 is instructed to open the 
control valve 42 to alloW Water 44 to How through the inlet 
line 40. If a How regulator 82 is used, Water ?oWs through the 
How regulator 82 to regulate and standardiZe the How of Water 
into the system. 

In the embodiment in FIG. 4, as Water ?oWs through the 
inlet line 40 and past the regulator 82 and inlet valve 42 it then 
is introduced proximate the venturi device 88. The venturi 
device 88 operates by using the How action along the path in 
the device to draW suction on the venturi line 92 communi 
cating With the chamber 90. This venturi effect ?oW tends to 
drain or drains some, most or all of the liquid retained in the 
chamber 90 thereby carrying such liquid through the inlet line 
40 to the reservoir 20. 

In the embodiment in FIG. 5, as Water ?oWs through the 
inlet line 40 and past the regulator 82 and inlet valve 42 it then 
?oWs toWard the reservoir 20. If the expansion device 91 is 
activated during the breW cycle some amount of Water may be 
diverted to the expansion reservoir 90. HoWever, if the expan 
sion device is not activated during the breW cycle the Water 
Will ?oW into the reservoir 20 and be used in the breWing 
process. Additionally, if the system 86a returns the expansion 
from the prior breW cycle to the reservoir 20 this may occur at 
the start of the breW cycle or at any time thereafter. 

Generally, in any embodiment, Water is introduced into the 
loWer portion 36 of the reservoir Where it is heated upon 
contact or close association With the heating element 30. 
Because the reservoir 20 is closed, Water introduced into the 
loWer reservoir portion 36 displaces Water in the upper por 
tion 46 of the reservoir, moving it up to and through the outlet 
line 48. As it ?oWs through the outlet line 48 it is alloWed to 
be dispensed through the spray head of knoWn con?guration. 
Outlet line 48 also acts as a vent for the disclosed system to 
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8 
vent the reservoir 20 to atmosphere. In contrast to the systems 
shoWn in FIGS. 1 and 2 and described in the Background, this 
system does not rely on siphon ?oW through the outlet line 48 
(FIG. 1) or by head pressure and a controllable outlet valve 
(FIG. 2). The present system relies on the inlet pressure of the 
Water 44 ?oWing through the inlet line 40 as controlled by the 
controllable inlet valve 42. Accurate timed control of the inlet 
valve 42 can be used to dispense a predictable controlled 
quantity of Water through the inlet line 40 into the reservoir 20 
for displacing a proportionate amount of Water 20 from the 
reservoir. Of course, the Water dispensed from the reservoir is 
generally dispensed from the upper portion 46 Which is 
heated to a desired temperature. 
One issue that may be encountered With an inlet line pres 

suriZed Water control system such as is disclosed is that once 
a quantity of Water is dispensed into the reservoir and dis 
places a proportionate quantity, the Water that has entered the 
reservoir is typically at a loWer temperature because it is 
generally not heated or is in the process of being heated. As 
the Water is heated in the reservoir 20 by the heating element 
30 the volume of the Water tends to expand Within the reser 
voir. For example Water may expand approximately 6% in 
volume as it is heated. As such, because the reservoir is 
generally a closed reservoir the Water tends to expand into the 
volume of least resistance. The outlet line 48 is the volume of 
least resistance because it essentially communicates With the 
external atmosphere. As such, the Water expanding from the 
reservoir could ?oW from through the outlet line 48 and drip 
out of the spray head 50. 
The expansion accommodating system 86, 8611, however, 

are provided to draW or at least receive a volume of Water from 
the reservoir 20 When valve 42 closes. As broadly interpreted, 
the expansion accommodating system 86, 86a passively or 
actively provide a volume or space in Which to retain the 
expansion of Water to prevent out?oW through the outlet line 
48. While embodiments are illustrated, it is envisioned that 
other expansion systems could be developed based on the 
teachings in this description. It is intended that all other 
embodiments of expansion systems are encompassed Within 
the scope of this application. 

The expansion system 86 includes the passage 92 Which 
communicates With the inlet line 40 by Way of the venturi 
device 88. It should be noted that this passage or line 92 
communicates With the doWnstream 102 side of the venturi 
device 88. As such, the restricted cross sectional area 104 of 
the venturi device in combination With the controllable sole 
noid valve 42 results in Water being draWn out of the tank 20 
and into expansion chamber 90. In other Words, the venturi 
device 88 generally drains the expansion chamber 90 at the 
beginning of the dispense cycle leaving the chamber 90 in a 
generally partially or fully evacuated condition, and generally 
at a loWer pressure. At the end of a dispensing cycle the valve 
42 is closed ceasing the How of Water through the venturi 
device 88. When the Water ?oW through the inlet line 40 stops 
the evacuated chamber 90 tends to draW Water from the sys 
tem through the line 40 and line 92. The chamber 90 tends to 
be at a loWer pressure and as such provides the volume of least 
resistance into Which the expansion Water can ?oW as the 
Water in the reservoir is heated and expands at the end of a 
breW cycle. As a result, a volume of Water is automatically 
drained from or accommodated by the system at the end of a 
dispense cycle. By draining or receiving a volume of Water 
from the system the volume of Water in the reservoir 20 is 
reduced. Because the reservoir volume is reduced there is 
room for Water to expand Within the reservoir 20 as the neWly 
introduced unheated or cooler Water heats and expands. The 
bene?ts of the system disclosed herein are that it alloWs the 
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system to operate under the pressure of the incoming Water 
and accommodates the expansion of Water Which results in a 
closed system When newly introduced unheated Water is 
added to the system. 

The expansion chamber 90 may be formed of a suitable 
food grade material such as an appropriate silicone Which, for 
example, may be National Sanitation Foundation certi?ed. 
One example of such a silicone chamber or bulb is manufac 
tured by Chimed Corporation of Italy. The expansion cham 
ber 90 is also a closed system such that once it expands as a 
result of in?oW from the expanding Water from the reservoir 
20 it Will retain the expansion Water subject to draining upon 
activation of the next breW or dispensing cycle. By draWing a 
volume of Water out of reservoir 20, the expansion chamber 
90 prevents dripping or out?oWing of Water through the outlet 
line 48. The venturi device 88 is adjusted so as to provide 
suf?cient volume and expansion action to accommodate a 
volume of Water at least equal to the volume of expansion 
Water associated With a full breW cycle volume. By Way of 
example, but not limitation, a breWer may breW a half gallon 
volume of coffee. To breW a half gallon of coffee the user or 
the system transfers half of a gallon of Water to the reservoir 
to displace half of a gallon of heated Water to the breWing 
cycle. In this example, as the Water added to the system to 
displace the breW Water expands it Will effectively require 
approximately 4 ounces of volume to contain the heated, 
expanded volume. In this example, if half a gallon of breW is 
the system maximum volume, the system can be constructed 
With an expansion system capable of holding approximately 
at least 4 ounce of expansion Water. 

The expansion Water is retained in the expansion chamber 
90 until activation of the next breW or dispensing cycle. 
Because Water ?oWs both Ways through the portion of the 
inlet line 40 betWeen the venturi device 88 and the reservoir 
20 a screen or ?lter 110 may be provided over the mouth 112 
of the inlet line 40. The screen or ?lter structure help to trap 
and prevent sediment, lime or other minerals or other particles 
from passing through the inlet line 40 and possibly blocking, 
clogging or otherWise interfering With the operation of the 
venturi device 88 and the expansion chamber 90. The inlet 
How of Water into the reservoir 20 during the activation of the 
next breWing or dispensing cycle tends to push or How any 
debris aWay from the ?lter thereby providing a generally 
continuously clearing or cleaning ?lter structure. 
As Water ?oWs from the inlet line 40 through the venturi 

device 88 the venturi device creates a suction on line 92 
thereby WithdraWing Water from the expansion chamber 90 
into the How path of Water entering the reservoir 20. As a 
result, activation of a breW cycle generally drains the expan 
sion chamber 90 readying it for the end of the next breW cycle 
Whereupon it Will accommodate Water from the subsequent 
breW cycle. 

The use of the expansion system 86 including the expan 
sion chamber 90 and venturi device 88 provides a passive 
system to accommodate expansion Which does not require 
controllable components. The positioning of the venturi 
device 88, control valve 42, expansion system 86 and How 
regulator 82 on the cold side of the Water system helps to 
reduce or eliminate the development of minerals, lime or 
other deposits in the control portion of the Water system. In 
other Words, the only structures Which are subject to 
increased lime or mineral accumulation as a result of being on 
the heated side of the Water system, the portion proximate to 
the heating element 30 and related areas, are the outlet line 48 
and the reservoir 20. The spray head 50 can be removed from 
the outlet line 48 alloWing for a cleaning device such as a coil 
or brush to be inserted through the opening and fed through 
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10 
the outline line 48 all the Way to the chamber of the reservoir 
20. This helps to easily and e?iciently remove deposits in the 
outlet line 48 thereby promoting periodic cleaning and pre 
venting the detrimental effects of an accumulation of lime or 
other mineral deposits. 

In the embodiment of FIG. 5, the expansion system 8611 
includes the passage 92 Which communicates With the inlet 
line 40. At the end of a dispensing cycle the valve 42 is closed 
ceasing the How of Water through the inlet line 40. Generally, 
Water in the expansion reservoir 90a has been drained and the 
expansion device 91 is operated to create a volume or space to 
accommodate the expansion of the Water Which has been 
introduced into the reservoir 20. The chamber 9011 may have 
been subject to an evacuation by the expansion device 91 and 
as such there may tend to be at a loWer pressure in the chamber 
90a and as such provides the volume of least resistance into 
Which the expansion Water can ?oW as the Water in the reser 
voir is heated and expands at the end of a breW cycle. As a 
result, a volume of Water is automatically drained from or 
accommodated by the system at the end of a dispense cycle. 
By draining or receiving a volume of Water from the system 
the volume of Water in the reservoir 20 is reduced. Because 
the reservoir volume is reduced there is room for Water to 
expand Within the reservoir 20 as the neWly introduced 
unheated or cooler Water heats and expands. The bene?ts of 
the system disclosed herein are that it alloWs the system to 
operate under the pressure of the incoming Water and accom 
modates the expansion of Water Which results in a closed 
system When neWly introduced unheated Water is added to the 
system. 
The expansion chamber 90a is also a closed system such 

that once it expands as a result of in?ow from the expanding 
Water from the reservoir 20 it Will retain the expansion Water 
subject to draining upon activation of the next breW or dis 
pensing cycle. By draWing a volume of Water out of reservoir 
20, the expansion chamber 90a and expansion device 91 
prevent dripping or out?oWing of Water through the outlet line 
48. The expansion device 91 may be adjusted so as to provide 
suf?cient volume and expansion action to accommodate a 
volume of Water at least equal to the volume of expansion 
Water associated With, anticipated, or calculated for a full 
breW cycle volume. By Way of example, but not limitation, a 
breWer may breW a half gallon volume of coffee. To breW a 
half gallon of coffee the user or the system transfers half of a 
gallon of Water to the reservoir to displace half of a gallon of 
heated Water to the breWing cycle. In this example, as the 
Water added to the system to displace the breW Water expands 
it Will effectively require approximately 4 ounces of volume 
to contain the heated, expanded volume. In this example, if 
half a gallon of breW is the system maximum volume, the 
system can be constructed With an expansion system capable 
of holding approximately at least 4 ounce of expansion Water. 
The expansion Water is retained in the expansion chamber 

9011 until activation of the next breW or dispensing cycle or 
drained. Because Water may ?oW both Ways through the 
portion of the inlet line 40 betWeen the system 8611 and the 
reservoir 20 a screen or ?lter 110 may be provided over the 
mouth 112 of the inlet line 40. The screen or ?lter structure 
help to trap and prevent sediment, lime or other minerals or 
other particles from passing through the inlet line 40 and 
possibly blocking, clogging or otherWise interfering With the 
operation of the expansion device 91 and the expansion 
chamber 90a. The inlet How of Water into the reservoir 20 
during the activation of the next breWing or dispensing cycle 
tends to push or How any debris aWay from the ?lter thereby 
providing a generally continuously clearing or cleaning ?lter 
structure. 
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The use of the expansion system 86a including the expan 
sion chamber 90a and expansion device 91 provides an active 
system to accommodate expansion Which uses controllable 
components. The positioning of the control valve 42, expan 
sion system 8611 and How regulator 82 on the unheated side of 
the Water system helps to reduce or eliminate the develop 
ment of minerals, lime or other deposits in the control portion 
of the Water system. In other Words, the only structures Which 
are subject to increased lime or mineral accumulation as a 
result of being on the heated side of the Water system, the 
portion proximate to the heating element 3 0 and related areas, 
are the outlet line 48 and the reservoir 20. The spray head 50 
can be removed from the outlet line 48 alloWing for a cleaning 
device such as a coil or brush to be inserted through the 
opening and fed through the outline line 48 all the Way to the 
chamber of the reservoir 20. This helps to easily and e?i 
ciently remove deposits in the outlet line 48 thereby promot 
ing periodic cleaning and preventing the detrimental effects 
of an accumulation of lime or other mineral deposits. 

The present system provides for additional bene?ts. For 
example, because the outlet line 48 does not rely upon head 
pressure such as is shoWn in FIG. 2 or an inlet ?ll basin 32 as 
shoWn in FIG. 1 the only structure extending from the reser 
voir 20 is the outlet line 48. This being the only structure 
signi?cantly simpli?es the structures associated With the 
breWer. Line pressure Will provide motive force to lift Water 
through line 48 even if sprayhead 50 is above reservoir 20. 
This alloWs the outlet line 48 to be positioned in any desired 
orientation as Well as being provided on an adjustable, mov 
able or otherWise positionable structure. For example, a 
goose-neck structure could be used for the outlet line to alloW 
the outlet line 48 to be positioned over one of multiple funnel 
holding structures or for positioning in association With fun 
nel-holding structures having different heights. For example, 
different height beverage servers might include a funnel 
structure carried on the top thereof. The different heights can 
be accommodated by the movable feature of the outlet line 48. 

The simpli?cation of the outlet line 48 also reduces the 
amount of material and components required in the system. 
For example, there is no need for additional housing structure 
to house the basin 32 or the basin structure itself (as is needed 
in the device of FIG. 1). Additionally, there is no need to 
provide a portion of the reservoir extending up through the 
housing to provide a head pressure (as is needed in the device 
of FIG. 2). The simpli?cation of the system also may tend to 
increase the reliability and possibly reduce costs associated 
With the system. Further, a loWer inlet line pressure may be 
used to introduce Water to the system thereby perhaps accom 
modating a broader range of locations Which can use such a 
breWing system due to such sites possibly having reduced or 
inconsistent loWer pressure How. Also, reduced pressure in 
the system can result in an increase of service life, reliability 
and a reduction in repair as a result of reduced Wear on 
components including seals and gaskets. 

While embodiments have been illustrated and described in 
the draWings and foregoing description, such illustrations and 
descriptions are considered to be exemplary and not restric 
tive in character, it being understood that only illustrative 
embodiments have been shoWn and described and that all 
changes and modi?cations that come Within the spirit of the 
invention are desired to be protected. The applicants have 
provided description and ?gures Which are intended as illus 
trations of embodiments of the disclosure, and are not 
intended to be construed as containing or implying limitation 
of the disclosure to those embodiments. There are a plurality 
of advantages of the present disclosure arising from various 
features set forth in the description. It Will be noted that 
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12 
alternative embodiments of the disclosure may not include all 
of the features described yet still bene?t from at least some of 
the advantages of such features. It is envisioned that those 
skilled in the art may devise various modi?cations and 
equivalents Without departing from the spirit and scope of the 
disclosure as recited in the folloWing combinations. Further, 
this application is intended to cover such departures from the 
present disclosure as come Within the knoWn or customary 
practice Within the art to Which it pertains. 

The invention claimed is: 
1. A Water heating system of a beverage maker to dispense 

heated Water for use in making a beverage, the Water heating 
system comprising: 

a Water reservoir con?gured for communication With an 
inlet Water line for receiving Water from the inlet Water 
line; 

a controllable valve communicating With the inlet line for 
controlling the How of Water through the line to the 
reservoir; 

a controller coupled to the controllable valve for control 
lably operating the controllable valve; 

a heating device providing energy for heating Water 
retained in the reservoir, the heating device coupled to 
the controller; 

an active thermal expansion device coupled to the control 
ler and communicating With at least one of the reservoir 
and the inlet line, the active thermal expansion device 
controllably operating to actively draW Water from the 
Water reservoir in response to a predetermined condition 
for accommodating the expansion of Water in the system 
When the heating device heats the Water in the reservoir; 
and 

an outlet line to dispense Water from the heated Water 
reservoir. 

2. The system of claim 1, Wherein the thermal expansion 
system further comprises a controllable expansion device in 
communication With the inlet line. 

3. The system of claim 1, Wherein the controllable expan 
sion device is positioned betWeen a portion of the inlet line 
and the Water reservoir. 

4. The system of claim 2, Wherein the thermal expansion 
system further comprises an expansion chamber Which com 
municates With the expansion device. 

5. The system of claim 3, Wherein the expansion chamber 
is formed from a ?exible material for receiving and dispens 
ing a volume of Water. 

6. The system of claim 1, further comprising a temperature 
probe associated With the Water reservoir, the temperature 
probe being coupled to and in communication With the con 
troller. 

7. The system of claim 1, further comprising an input 
device coupled to and in communication With the controller. 

8. The system of claim 1, Wherein the inlet line communi 
cates With and delivers Water to a loWer portion of the reser 
voir. 

9. The system of claim 1, further comprising a How regu 
lator for regulating the How of Water in the system, the How 
regulator being coupled to the inlet line. 

10. The system of claim 1, further comprising a spray head 
coupled to the outlet line to dispense Water from the system. 

11. The system of claim 10, further comprising a breWing 
substance retaining device proximate to the spray head for 
receiving Water from the spray head. 

12. The system of claim 5, further comprising a ?lter posi 
tioned over a portion of the inlet line for blocking passage of 
material through the inlet line. 
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13. The system of claim 12, wherein the ?lter is position 
over a mouth of the inlet line proximate to the reservoir for 
blocking passage of material from the reservoir to the thermal 
expansion system. 

14. A Water heating system of a beverage maker to dispense 
heated Water for use in making a beverage, the Water heating 
system comprising: 

a Water reservoir; 
a controller for controllably operating portions of the sys 

tem; 
an inlet line for receiving Water and carrying Water to the 

Water reservoir; 
an active thermal expansion device coupled to the control 

ler for accommodating the expansion of Water in the 
system the active thermal expansion device controllably 
operating to actively draW Water from the Water reservoir 
in response to a predetermined condition; 

a heating element being in communication With and con 
trolled by the controller, the heating element controlla 
bly heating Water retained in the reservoir; and 

an outlet line to dispense Water from the heated Water 
reservoir. 

15. A method of heating Water for a beverage maker to 
dispense heated Water for use in making a beverage, the Water 
heating method including the steps of: 

providing a Water reservoir; 
placing a Water inlet line in communication With the res 

ervoir; 
placing a controllable valve in communication With the 

inlet line for controlling the How of Water through the 
line to the reservoir; 

providing a controller coupled to the controllable valve; 
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controllably operating the controllable valve With the con 

troller; providing a heating device coupled to and com 
municating With the controller; 

controllably providing heat to Water in the reservoir With 
the heating device; 

providing an active thermal expansion device coupled to 
the controller and communicating With at least one of the 
reservoir and the inlet line for accommodating the 
expansion of Water in the system When the heating 
device heats the Water in the reservoir; 

controllably operating the active thermal expansion device 
to actively draW Water from the Water reservoir in 
response to a predetermined condition; 

receiving Water from the reservoir into the active expansion 
device at least during a portion of the time While Water in 
the reservoir is heated. 

16. An active thermal expansion system kit for use With a 
Water heating system for a beverage maker to dispense heated 
Water for use in making a beverage, the beverage maker 
having a reservoir for retaining a volume of heated Water and 
an inlet line for delivering Water to the reservoir, the kit 
comprising 

a controllable active thermal expansion device, the active 
thermal expansion device being coupled to a controller 
and being attachable to and communicating With at least 
one of a reservoir and an inlet line, the active thermal 
expansion device actively draWing Water from the Water 
reservoir in response to a predetermined condition for 
accommodating the expansion of Water in the system 
When a heating device associated With the Water heating 
system heats the Water. 

* * * * * 


